(27/169) of tested pacifiers, 77.8% of which had more than 100.000 CFU/ml. The probability of a child remaining free of an episode of diarrhoea up to the 7th day of hospitalization in the ward was 91.2% (95%IC 87.7 to 94.9). The logrank test showed no statistical difference between pacifier-users and non-users. Conclusions:
Article focus
• Health-care-associated infections in paediatric hospital.
• Nosocomial diarrhoea incidence.
• Influence of pacifier use and nosocomial diarrhoea in hospitalized children.
Key messages
• Pacifier use is common in paediatric wards and nosocomial diarrhoea is a frequent health-care associated infection in hospitalized infants.
• The use of pacifiers during hospital stay does not seem to affect the incidence of ND in infants in a high diarrhoea burden setting.
• Breastfeeding reduces the incidence of ND in infants in a high diarrhoea burden setting.
Strengths and limitations
• The study did not assess microbial aetiology of nosocomial diarrhoea and, due to limited isolation facilities, infants admitted with community-acquired diarrhoea were not routinely segregated in this study setting.
• To our knowledge, this is the first report of a hospital-based prospective cohort designed to investigate the association of pacifier use and the risk of nosocomial diarrhoea in infants. 
Methods
This was a hospital-based prospective cohort study of children aged > 28 days and < 2 years old who were admitted to the Instituto de Medicina Integral Prof. Fernando
Figueira (IMIP) in Recife, Northeast Brazil. IMIP is a publically funded teaching hospital that has three paediatric wards for children < 2 years old. Each ward has an area of 25 m 2 within which nine cradles and nine chairs (for accompanying parents). In each ward there is a sink with constantly supplied running chlorinated water, liquid soap and disposable paper towels. For the health-care workers disposable latex gloves are used for patient handling during procedures when there is risk of exposure to body fluids.
Children admitted to hospital for causes other than diarrhoea were consecutively enrolled between April and October 2009.
Accompanying parents or guardians were asked if pacifiers were brought to hospital and children were observed daily. The use of any pacifier during the hospital stay was the main exposure measure, while the first episode of nosocomial diarrhoea was the main outcome measure. Children presenting -diarrhoea after less than 72 hours or who were hospitalized for less than 24 hours, those admitted for community acquired diarrhoea and those presenting with hemodynamic or respiratory instability were excluded.
Nosocomial diarrhoea was defined as liquid stools for more than 12 hours, with or without fever or vomiting, and no likely non-infectious cause that was acquired after 72 hours of admission.
1
The possible factors associated with nosocomial infectious diarrhoea were as follows:
socioeconomic variables (per capita income of family, mother's level of education), sex and age (≤6 months), nutritional status (considering ≤-2 weight/age z-score WHO curve A sample size calculation was performed using EpiInfo version 3.5.1. To inform power calculations, we did use local ward survey data that found that a third of the mothers of babies hospitalized in the weeks prior to study enrolment reported pacifier use.
Assuming a 9% frequency of nosocomial diarrhoea in non-exposed children, 354 children would be required to detect a difference of 20% in the risk of diarrhoea, with 80% statistical power and a 5% level of significance. To allow for possible losses, 378 children were enrolled.
Data were entered in duplicate and statistical analyses were performed using STATA Standards Institute guidelines.
6
The study was approved by IMIP's Research Ethics Committee and all parents or guardians had signed a consent form.
Results
Throughout the study period, 378 of 536 infants fulfilled the eligibility criteria. Fifty-six (10.4%) children with community-acquired diarrhoea, 90 with either respiratory or hemodynamic instability; five who stayed in hospital for less than 24 hours were excluded. There were seven losses (1.3%) due to failure to obtain informed consent.
The cohort of 378 infants was followed for a total of 2932 patient-days. There was a predominance of male (59%) and the median age was 4.1 months (inter-quartile range:
2 to 9.6 months). Children came from a low socioeconomic status with median family income (monthly) per capita of U$ 64.87 (inter-quartile range: 32.49 to 93.23) and maternal schooling of nine years (inter-quartile range: 7 to 12 years) among those with nosocomial diarrhoea and eight years for those without diarrhoea (inter-quartile range: 6 to 12 years). Fifty-five percent (208/378) of children were being breastfed (either exclusively or mixed) at the time of admission to hospital. The median duration of exclusive breastfeeding was two months.
Thirty three of the 378 infants developed nosocomial diarrhoea (8.7%) with an incidence density of 11.3 per 1.000 patient-days. The likelihood of a child remaining free of nosocomial diarrhoea for each day of stay in the paediatric ward was estimated using the Kaplan-Meier method and the curves for pacifier users and non users were drawn ( Figure 1 ). The probability of a child remaining free of an episode of diarrhoea up to the 7th day of hospitalization in the ward was 91.2% (95%IC 87.7 to 94.9). The logrank test showed no statistical difference between pacifier-users and non-users.
One hundred and sixty-nine (87.1%) of 194 pacifiers were available for culture, 16
belonged to the infants with diarrhoea and 153 for those without diarrhoea. Faecal coliforms were isolated in 16% (27/169) of samples. Among the infants with diarrhoea in only one pacifier was isolated a coliform (6.3%) and 16.0% within those without diarrhoea (p=0.47).
Discussion
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Most infants in our cohort was pacifier user, however there was no statistically significant association between pacifier use and the occurrence of nosocomial diarrhea.
Described by the terms "pacifier", and regionally in northeastern Brazil as "comfort", the use of pacifiers seems to be indicated in order to "pacify" or "comfort" the restless, especially suffering ill child. 7, 8 Randomized clinical study investigated the effect of non-nutritive sucking (sucking of sterile water, sucrose or pacifier) as an analgesic during invasive procedures, and has been shown that the use of a pacifier calms and modifies pain perception.
9
The lack of an association between pacifier use and diarrhoea has been previously reported in a community setting. Tomasi et al (1994) performed a cross-sectional study in poor neighbourhoods of Pelotas, Brazil, and found no association between pacifieruse and community-acquired diarrhoea, even though faecal coliforms were present in half of the tested pacifiers. 4 The authors suggested that, in the highly contaminated environments where families from low socio-economic backgrounds live, the added risk of using pacifiers would not significantly change the incidence of diarrhoea. This may also be true for the baby cradle environment in a busy and crowded hospital ward, where contamination vectors are likely to include the hands of professionals and associates, as well as food, water, utensils and hospital supplies.
2, 4
The protective effect of breastfeeding in nosocomial diarrhea, observed in this study (OR = 0.40, 95% CI 0.17 to 0.93, p = 0.03), corroborates the evidence from the literature on the protection of breastfeeding in prevention of infections especially diarrheal diseases in the community. 10, 11, 12 The nosocomial diarrhoea was an adverse event that occurred in the first days of hospitalization. 
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Key messages
Strengths and limitations
• To our knowledge, this is the first report of a hospital-based prospective cohort designed to investigate the association of pacifier use and the risk of nosocomial diarrhoea in infants. (27/169) of tested pacifiers, 77.8% of which had more than 100.000 CFU/ml. The probability of a child remaining free of an episode of diarrhoea up to the 7th day of hospitalization in the ward was 91.2% (95%IC 87.7 to 94.9). The logrank test showed no statistical difference between pacifier-users and non-users. Conclusions:
Nosocomial diarrhoea is a frequent health-care associated infection in paediatric wards, but the use of pacifiers during the stay in hospital does not seem to affect the incidence of ND in infants in many settings where the burden of diarrhoea is still high.
Introduction
Nosocomial diarrhoea in children is associated with increased morbidity, mortality, and length and cost of hospital stay. Accompanying parents or guardians were asked if pacifiers were brought to hospital and children were observed daily. The use of any pacifier during the hospital stay was the main exposure measure, while the first episode of nosocomial diarrhoea was the main outcome measure. Children presenting -diarrhoea after less than 72 hours or who were hospitalized for less than 24 hours, those admitted for community acquired diarrhoea and those presenting with hemodynamic or respiratory instability were excluded.
1
Data were entered in duplicate and statistical analyses were performed using STATA version 9.1. Odds ratios (OR) were described with 95% confidence intervals and each variable was controlled for length of stay (LOS). Use of pacifiers and variables associated with the risk of diarrhoea at a level of p<0.2 in bivariate analysis were selected for inclusion in the multivariate model. A backward stepwise procedure was followed to obtain adjusted OR in multivariate logistical regression. The R software version 2.6.0 was used for survival analysis (The R Foundation for Statistical
Computing, Vienna, Austria). Standards Institute guidelines.
6
Results
Thirty three of the 378 infants developed nosocomial diarrhoea (8.7%) with an incidence density of 11.3 per 1.000 patient-days. Table 1 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 ). There were no differences between median length of stay for pacifier users (6 days, interquantile range: 4 to 10 days) and non-users (6 days, interquantile range: 4 to 9 days). Twelve (3%) children died during follow up, two of whom had nosocomial diarrhoea.
In multivariate logistic regression analysis (table 2) The likelihood of a child remaining free of nosocomial diarrhoea for each day of stay in the paediatric ward was estimated using the Kaplan-Meier method and the curves for pacifier users and non users were drawn (Figure 1) . The probability of a child remaining free of an episode of diarrhoea up to the 7th day of hospitalization in the ward was 91.2% (95%IC 87.7 to 94.9). The logrank test showed no statistical difference between pacifier-users and non-users.
belonged to the infants with diarrhoea and 153 for those without diarrhoea. Faecal coliforms were isolated in 16% (27/169) of samples. Among the infants with diarrhoea in only one pacifier was isolated a coliform (6.3%) and 16.0% within those without diarrhoea (p=0.47). Despite the high costs and morbidity associated with nosocomial diarrhoea, the frequent use of pacifiers by children admitted to hospital and the potential of enteropathogens colonizing pacifiers, this is, to our knowledge, the first report to prospectively assess the role of pacifiers in nosocomial diarrhoea. The risk of nosocomial diarrhoea in children between 29 days and < 2 years of age at IMIP pediatric wards during the 6 month study period was not different in children who were classified as pacifier users versus children who did not use a pacifier.
Discussion
9
2, 4
The protective effect of breastfeeding in nosocomial diarrhea, observed in this study 
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Interpretation 20 Give a cautious overall interpretation of results considering objectives, limitations, multiplicity of analyses, results from similar studies, and other relevant evidence
Health professionals should thus focus on known effective measures, such as handwashing, and look at factors other than the use of pacifiers in their efforts to prevent the spread of diarrheal pathogens in the hospital.
Generalisability 21
Discuss the generalisability (external validity) of the study results
The similar circumstances of busy and crowded wards such as the one covered by this study are often found in many settings in low-and middle-income countries, where the burden of diarrhea is high. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60 
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